The clinical course of colorectal carcinoma (CRC) critically depends on cancer cell-intrinsic features, including specific mutations, microsatellite instability, and epigenetic alterations, as well as on the tumor microenvironment, as shaped by the interaction of malignant and non-transformed cells. Tumor infiltration by cellular components of the adaptive immune system has been shown to predict the survival of CRC patients more efficiently than the tumor-node-metastasis (TNM) staging.[@R1] However, the role of the innate immune system in CRC progression remains matter of debate.

We observed that the infiltration of CRC lesions by natural killer (NK) cells is infrequent and devoid of prognostic significance.[@R2] In contrast, tumor infiltration by CD33^+^HLA-DR^-^CD16^+^ myeloid cells was associated with improved patient survival, independently of TNM stage.[@R3] Functionally active neutrophil granulocytes (NGs) express high amounts of CD16 (Fcγ receptor IIIB, FCGR3B), which decrease along with a progressive functional decline that precedes apoptosis.[@R4] Based on these premises, we have recently addressed the prognostic significance of NG infiltration in CRC.[@R5]

NGs are the most abundant circulating white cells and are the most prominent component of the first-line mechanism of defense against infection. Nonetheless, NGs have been long neglected by tumor immunologists. Notably, high amounts of intratumoral myeloid cells are generally thought to promote tumor progression and hence to correlate with poor disease outcome. In particular, CRC infiltration by CD66B^+^ granulocytes has been proposed as a marker of adverse prognosis.[@R6]

Recent studies, mostly based on preclinical tumor models, have promoted a resurgence in the interest of tumor immunologists for the role of NGs in cancer immunobiology.[@R7] In particular, it has been suggested that, similar to macrophages, NGs may undergo cytokine-driven differentiation toward an N1 and an N2 phenotype, which are associated with anti- and pro-tumor effects, respectively.[@R7]

Myeloperoxidase (MPO), a heme protein that generates cytotoxic oxidants from hydrogen peroxide, chloride anion and tyrosine, is abundantly expressed by NGs and has been proposed to serve as an autocrine regulator of their activation.[@R8] Therefore, MPO might represent a valuable biomarker for the identification and quantification of functionally active NGs in clinical specimens. Conversely, the use of CD15 may be associated with a limited specificity, as this protein is expressed not only on mature neutrophils but also on a variety of malignant cells.

By using a tissue microarray (TMA) including a large number (\> 1400) of clinically annotated specimens, we observed a significantly higher amount of infiltration by MPO^+^ and CD15^+^ cells in CRC lesions than in the normal colonic mucosa. A strong (R = 0.75) correlation between MPO^+^ and CD15^+^ cell infiltration was detectable at the tumor site. Moreover, univariate Cox regression analyses revealed that a high density of MPO^+^ or CD15^+^ infiltrating cells, detectable in 14.5% and 10.8% of CRC specimens, respectively, was significantly associated with early tumor stage (pT1--2), absence of local recurrence and increased 5-y survival rate. After adjusting for several known prognostic factors including age, sex, T stage, N stage, tumor grade, vascular invasion, tumor border configuration, and microsatellite stability, only the abundance of tumor-infiltrating MPO^+^ cells retained a prognostic significance. Ex vivo analyses of MPO^+^ cells infiltrating CRC lesions and the normal mucosa showed that a large majority of these cells also expressed CD15, CD16 and CD66B, consistent with the phenotype of the granulocytic lineage. However, a substantial percentage of CD66B^+^ CRC-infiltrating cells was MPO^-^.[@R6]

To the best of our knowledge, we were the first to document a positive prognostic impact for tumor infiltration by NGs among CRC patients. Our analysis involved a large number of cases with an extensive clinical annotation, further increasing its value. Future research is warranted to gain additional insights into the molecular mechanisms underlying our observations.

CRC-infiltrating NGs might exert direct antitumor effects, perhaps upon the release of cytokines, chlorinated oxidants or enzymes including MPO ([Fig. 1](#F1){ref-type="fig"}). However, such a direct antitumor activity has rarely been ascribed to human NGs, and was near-to-invariably associated with the presence of tumor-specific opsonizing monoclonal antibodies.[@R9] Alternatively, NG infiltration might constitute an epiphenomenon of the release of chemokines and cytokines such as interleukin-8 (IL-8) and granulocyte macrophage colony-stimulating factor (GM-CSF) by malignant cells or tumor-infiltrating lymphocytes.[@R10] Thus, while devoid of intrinsic antitumor functions, NGs might constitute a marker of favorable microenvironmental features ([Fig. 1](#F1){ref-type="fig"}).

![**Figure 1.** Molecular mechanisms potentially underlying the favorable effects of myeloperoxidase-expressing neutrophil granulocytes in colorectal carcinoma. Myeloperoxidase (MPO)-expressing neutrophil granulocytes (NGs) might exert direct antitumor effects on opsonized cancer cells (1), or they might be recruited to neoplastic lesions by the secretion of immunostimulatory cytokines including interleukin-8 (IL-8) and granulocyte macrophage colony-stimulating factor (GM-CSF) (2). The activation of MPO^+^ NGs by danger-associated molecular patterns (DAMPs) released by dying tumor cells or by microbiota-derived pathogen-associated molecular patterns (PAMPs) might further promote the antitumor activity of these cells (3).](onci-2-e25990-g1){#F1}

These explanations are not necessarily mutually exclusive. NGs could be recruited to neoplastic lesions and activated by chemokines and lymphokines secreted by cells of the adaptive immune system in the context of their interaction with cancer cells.[@R1] It is tempting to speculate that products of commensal microorganisms might also play a role in the recruitment and activation of immune cells in the peculiar CRC microenvironment. Within this framework, it would be important to specifically investigate the functions of tumor-infiltrating NGs ([Fig. 1](#F1){ref-type="fig"}).

In summary, the mobilization of granulocytes and their sustained activation at the tumor site might be of benefit for CRC patients, both as a natural process and in the context of monoclonal antibody-based immunotherapy.
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